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Summary

As part of two smalkcale Lakes Planning Grants, 7 floodplaikes were sampled along the

Lower Wisconsin State Riverway during the summer of 2010. Information collected during the
surveys included water chemistry, water transparency, nearshore fish species, and aquatic plants.
Seventeefiish species were ident&d in the floodplain lakes including the St&telangered

starhead topminnow, State Special Concern lake chub sackiStae Special Concern pirate

perch Starhead topminnovesd pirate perctvere foundn 3 of the 7 floodplain lakeand the

lake chubeacker was found ifour lakes While theunexpectedare fish species collections

likely reflecteda dearth of sampling in the past, additional sources of information suggest that

the water quality had improved in recent years and their habitats expartteedxbows also
supported numerous popular sport fishes including juvenile bluegill sunfish and largemouth bass.
In addition to nearshore fish population surveys, habdatlitiors werenoted and aquatic plant
specimens were submitted to the UniversityVisconsin Madison Herbarium.

A continuum of fbodplain aquatic habitats variedth the relative contributions of upland
groundwater flow and alluvial groundwater flow. Change can be considered a constant within the
floodplain lakes as river stagesesdwater chemistry and habitat conditions. The flooding that
occurred in 2010 demonstrated how floodplain habitats can drastically change. The backwater
fish populations appear to be adapted to periodic environmental stressors, but additionad stressor
such as groundwater contamination and polluted runoff can threaten the environmentally
sensitiveecosystems

Annual phosphorus loadings were difficult to estimate since river flooding can result in either a
net gain or loss depending on a given evéiboding events are a force of nature, and not
manageable, batrean important function that sustains the oxbows. Strong floods can scour the
braided channel oxbows since these linear flood channels can pass high water velanities.

uses can be maged to reduce nutrient loads and protect groundwater; factors that can have
significant direct and indirect effects on fisheries and water quality. In general, the study
demonstrated that the floodplain lakes are environmentally sertsiias within the State
Riverwayandareimportant for sustainingcological diversity along the State Riverway



Recommendations

1. Lower Wisconsin State Riverwgartnershould consider management options that are
needed to protect the environmentally sensitive floodplain lakes.

2. Establishing buffer zones could benefit floodplain latked arevulnerable to upland
groundwater contamination and runoff pollution.

3. The LowerWisconsin River is currently classified an Exceptional Resource Water
(ERW) and encompasses the floodplain lakes. However, given that these important
resources are environmentally sensitive, WDNR should classify these waterbodies as
Outstanding Resourd&aters (ORW).

4. Conservation easements may be useful in areas where nutrient management problems can
be linked to high nitrate levels in wells and springs.

5. This study certainly doesnodot finalize fl oo
floodplain lake dtaset.Many other sloughs in Grant County had not been sampled.
Consider examining water quality trends in a few key cutoff channel oxbows over a range
of river stages.

6. Avoid channel armoring that can alter natural fluvial processes and floodplain
connetivity.

Introduction

While most glacial lakes and impoundments in southern Wisconsin have been the focus of lake
monitoring, planning and management, another entire class of lakes has been largely ignored.
Scores of cutoff channel oxbows and otherdiglain waterbodies provide important habitats for
aquatic communities within transitioradnedinking the Lower Wisconsin River with the

Driftless Area uplands. The Lower Wisconsin State Riverway is one of the most biologically
diverse large river systesnn the United States. The high diversity of species reflects a

relatively natural floodplain that includes cutoff channel oxbows and other floodplain aquatic
habitats. Many of the oxbows within the State Riverway are locally popular sportfish
destinatbns, yet very little is known about these mysterious lakes.

Prior to the more recent surveys, information on floodplain lakes was limited to brief
descriptions i n ASGmrtGocuen tWaht Iethat@ieicaton, thereis o f
no discus®n of standard lake metrics such as Trophic State Index (TSI), specific management
recommendations or identification of nongame or rare fish populations. Yet most of the
information in that report had not been updated.

In response to the dearth ofanfmation on these ecologically important oxbows,Rinesr

Alliance of Wisconsirapplied for and receivettvo smaltscaleLakes Planning Grasto collect
information needed to better understand these unique ecosystems and develop management
recommendatia® The surveys were designed to collect the following information: TSI and
other water chemical parameters, nearshore fish populations, habitats including aquatic plants,
local watershed areas and upland land uses that may affect water quality.



Methods

At each lake, surface water samples were collected for total phosphorus, color, and chlorophyll
at the deepest location of each lake. A Garmin 76 was used to log all sampling locations. A YSI
Model 52 meter was used to measure dissolved oxygen apdri@nnre. A YSI Model 63 meter

was used to measure pH and specific conductivity. Calibration of the instruments followed
manufacturer recommendations including the 2 point calibration for pH.-laskstems for

pH included a LaMotte meter and ExStikndaictivity probe. The water quality sampling was
performed from May through September 2010. Secchi transparency tube measurements replaced
standard secchi since the lakes are typically shallow. Water samples were analyzed at the State
Lab of Hygiene (SL®). Total phosphorus, chlorophyll, and color were tested at the State Lab

of Hygiene. Notes on habitat quality were compiled for each floodplain lake. Aquatic plant
specimens were collected and submitted to the University of Wisconsin Madison Herbarium.
Photographs routinely captured aquatic plant and shoreline habitat conditions at each lake. The
amounts of metaphyton (duckweeds and filamentous algae) were estimated usiAgree@25
guadrat as another indicator of eutrophication and nutrient emeitth Metaphyton cover

estimates ranged from 0, 1{20%) to 5 (> 80%). Metaphyton density estimates included O

(none present), 1 (thin layer) and 2 (high density mat). Metaphyton estimates were developed to
examine the level of water quality impairnte in Mississippi River backwaters (Sullivan 2008)

and are useful for additional eutrophication analysis of Lower Wisconsin State Riverway
floodplain lakes.

Nearshore fish population sampling included small mesh dipnetting, small mesh seining and
towedDC electreshocker. All specimens were immediately released after field identification

and enumeration except where immature specimens required further review. The fish surveys
were designed to sample populations of nongame species and juvenile Etpgetfish. The

surveys were indicators of ecological diversity and distribution of fishes that inhabit nearshore
areas. This type of survey does not evaluate the growth rates, size structures or densities of sport
fish populations.

Upland land uses drupland watersheds were estimated using Map Tech Terrain Navigator and
WDNR WebView where applicable. WILMS watershed phosphorus loading module estimated
phosphorus loading from local watersheds. This information represented only an initial
screening ath does not account for alluvial groundwater inputs during floods or event related
scour and deposition. The Trophic State Index (TSI) was calculated for phosphorus and
chlorophyll concentrations in each lake using these calculations: phosphorus T2 in14.4

(ug/l) + 4.15, chlorophyll TSI =34.8 + 7.56 In (ug/l). The range190 with values > 50

reflecting eutrophic conditions. The TSI values do not reflect rooted plant suppression or
alleopathic effectsroplanktonic algae. Figure B display the2010GrantCounty survey areas.



Figure 1: Map of Whites Slough Poffenrath Slough and Jones Slough sampling sites




Figure 3: Map of Unnamed slough 5573319 sampling site
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Findings

The results of the surveys demonstidteat the conditions in floodplain lakes were highly
variable and refleed diversity of habitats along tHeower Wisconsin State Riverway. Lakes on
the east side of the county displayed the best water qudibjtesSlough,Poffenrath Slough
andJones Sloughad mean TSI values 6B, 47.5and47.5respectively. These lakes also were
also the clearest (selu tube measurements of 1@8ch Figure 5).Jones Slough and Poffenrath
Slough alsdhadrelatively lowcolor measurements that likely reflected greater inputs of upland
groundwater.Whites Slough displayed more complex characterisfidse lake wakighly
stained(typically indicatingalluvial groundwater inpujsvhile thevery cold bottom water
temperaturehat suggestedpland spring flow 2010 was not a normal year for sampling since
summer river flooding occurred throughout most of July and Augi¥tter quality sampling
results did not represent typical summer conditions she@/isconsin River flows exceeded
roughly 3X the daily median raté&Seventeespecies of fish were found in the seven floodplain
lakes. With the exception of Bullhead &igh,the Lower Wisconsin State Riverway floodplain
lakeswere not impaired with denseetaphytorgrowmths that occur along the Mississippi River.

Whites Slough (WBIC 1214900)is a six acre cutoff channel oxbow lake that is located about
one mile west of Muscodal he wilderness setting of this slough demonstrates one of the many
Lower Wisconsin State Riverway attractioniswas previously considered a winterkill lake with
petiodic gamefish populations that enter during floods (Smith and Ball 1971). Likely sources of
water include river flooding, alluvial groundwater and perhaps upland groundwater based on



cold bottom temperatures (10.7 C). The local watershed consistsifyriofavetlands (90 ha)
and croplands (223 ha) with an estimated annual phosphorus loading of 232 kg P/yr.

Whites Slough was sampled on August 2810. Relatively low dissolved oxygen was detected
with only 3.6 mg/l at the surface and 1 mg/l or les®w 0.5 meteréFigure 4) The highly

stained oxbowcolor level = 70 suFigure J supporéda diverse aquatic plant community

including white water lily, spatterdock, Elodea, leafy pondweed, flatstem pondweed, common
bladderwort, coontail, duckweedsckerelweed, arrowhead, and wild rice. While duckweeds
were present the lake the level of metaphyton was undetectable with cover and density scores
of 0 each(Figure 8) The chlorophyll concentration waslatively low at4.47 ug/l (TSI = 8)

while the total phosphorus concentration was significantly higher at 93 ug/l (TSI =70). The
disparity in TSI values may have reflected aquatic plant suppression of phytoplankeon.
standard secchi reading (1.1 m or TSI = 59) likely reflected the stained natiter than
phytoplanktorbloom Comparative phosphorus and TSI values appear in Figuresb.were
collected with both dip nets and electroshocker. A typical floodplain fish community was
revealed in Whites Slough including grass pickerel, mudmingolden shiner, lake

chubsucker, pirate perch, pumpkinseed sunfish, and bluegill. In 2008 the oxbow was briefly dip
netted and starhead topminnows were foaitithat time

Figure 4: Whites Slough dissolved oxygen and temperature profiles
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Figure 5: Comparative secchi tube transparéhéyavy metaphyton cover)
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Figure 6: Comparative TSI values for phosphorus and chlorophyli
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Poffenrath Slough (WBIC 1214900)s a 10 acre cutoff channel oxbow located about two miles
east of Blue River. Upland groundwater appears to be the primary water source. The local
watershed includes farmland (89 ha) and wetlands (81 ha) that immediately surround the lake.
The estimatednnual phosphorus loading is 97 kg P/yr from the local watersHeasl.

chlorophyll concentration was 2.66 ug/l (TSI = 42) and total phosphorus concentration was 30
ug/l (TSI =53). Aquatic plant suppression of phytoplankton may have been the reasen for t
relatively lower chlorophyll TSI.,Aquatic plants in the lake included white water lily, latgaf
pondweed, flastem pondweed, coontail, duckweeds and wild rice. Metaphyton was present in
the lake with a cover and densities ranks edtéh The ove a | | habitat was rate
several rare fish species were found in the lake; starhead topminnow, lake chubsucker and pirate
perch. Other fish species collected were grass pickerel, mudminnow and bluegill.

Poffenrath Slough

Jones Slough (WBIC 210900)is a 13 acre cutoff channel oxbow that is located about one mile
northeast of Blue River. The oxbow receives upland groundwater and flow from Fish Trap Lake
that is managed with an earthen berm. A number of seasonal residences lie on thdesoflith si
the oxbow. In the 1990s, property ownansl WDNR managers were concerned alaout
mysterious orangeurbidity in the water. After an investigation, WDNRater Resourcestaff
determined-ish Trap Lake had released anoxic water containing higrsle¥@lon through the
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bottom withdrawal structure. The soluble iron quickly precipitated into particulates aswaater
oxygenated at the outlet of the dischapgee The iron particulates and associated iron bacteria
caused the orange color in Jonesu§h. In recent years and when the oxbow was sampled for
this project, water from Fish Trap Lake had bypassed the bottom withdrawal structure and the
water was clear instead of orange.

The local watershed surrounding Jones Slough is about 264 ha igdadirs (152 ha),

wetlands (108 ha) and residential (4 ha) that contributes an estimated annual phosphorus loading
of 168 kg P/yr.Jones Slough was sampled on July 13, 201 chlorophyll concentration was

2.05 ug/l (TSI = 40) and total phosphorus amteation was relatively higher at 35 ug/l (TSI =

55). The standard secchi reading was greater than the sampling depth (1.5 m = <TSI 54).
Metaphyton was scarce and lower than detection using the quadrat sampler. Aquatic plants in
the lake included whitevater lily, Elodea, leafy pondweed, Eurasian watermilfoil and coontail.

Fish were sampled with both electroshocker and dip nets. We found grass pickerel, golden
shiner, lake chubsucker, starhead topminnow, green sunfish, warmouth sunfish, bluegill and
black crappie near the public boat ramp.

Figure7: Comparative color levels

80

70

60

70
60
50
50
40 40
su 40
30
30
20
10
0 T T T T T

Whites Poffenrath  Jones Bullhead Woodman 5575693

Bullhead Slough (WBIC 1205300¢ould be considered a deep water marsh that is loaatad

one mile northeast of Woodman. A railroad grade creates an impoundmenttiafly pa

separates Bullhead Slough from the river floodplain. It is uncertain if the grade had altered the
hydrology of the marsh but it is one of the most eutrophic waterbodies along the Lower
Wisconsin State Riverway. When it was recently sampled iB8,20¢hin layer of duckweed
(metaphyton) covered the marsh. A few starhead topminnows were dip netted in a small open
water area where a spring entefiemn the south In 2010, Bullhead Slough water levels were
higherthe slough was covered with a muedaver layer of duckweed Neither starhead
topminnows nootherfish could be found since dissolved oxygen level was 0 mg/l. The anoxia
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in the marsh generated strong septic odors as well. This was theajohfloodplain

waterbody along the Lower Wisnsin State Riverway that displayseverenvater quality

problems frequently found along the Mississippi River. The specific séursthe

hypereutrophic conditions in Bullhead Slough are unknown but further investigations should be
conducted to determe if the railroad grade hailgnificantlychanged the hydrologyBullhead
Slough is ultimately connected to Woodman Lake. From Bullhead Slough, a river of anoxic
water flowed into Woodman Lak&heorganic loading t&®Woodman Lake is a concern given the
value ofWoodman Lakdor the Lower Wisconsin State Riverwagd should be investigated
further.

The local watershed is about 1245 ha including woods (622 ha), farms (510 ha) and wetlands
(114 ha) that contribute an estimated 583 kg P/yr.

Dense metapyton covering Bullhead Slough

Unnamed SI| ougil® 0(0c4 3 ds dkMal @griconnected slough that was sampled
on July 15, 2010 during a canoe trip with River Alliance staff, WDNR, Friends of the Lower
Wisconsin Riverway, volunteers and UHI. We seined a variety of fish species including grass
pickerel, spotfin shiers, lake chubsuckers, brook silversides, bluegill, largemouth bass and black
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crappies. Aquatic plant species included Elodea, leafy pondweed, Eurasian watermilfoil and
coontail.

Figure 8:Metaphyton cover and density ratings
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Woodman Lake (WBIC) is a 21 acre cutoff channel oxbow that is permanently connected to

the Lower Wisconsin River. A town ordinance prohibits gas motors on the lake. The local
watershed is approximately 262 ha including wetlands (105 ha), woods (78 ha), farms (64 ha)
and gradand (14 ha) with an estimated annual phosphorus loading of 86 kg P/yr. The estimated
annual phosphorus loaehs probably exceeded given the nutrient loading from Bullhead Slough
in 2010. The lake was sampled on Jul§! 6d high chlorophyll (57.1 ug/8nd phosphorus

(121 ug/l)may have reflectedrganic loading from Bullhead SlougMore sampling is needed

to determine baseline conditions in the laKkée TSI values were comparable at 65 and 69
respectively.

Aquatic plants were relatively scanceWoodman Lake but white water lily, Elodea, Eurasian
watermilfoil and coontail were observed in low densities. Metaphyton was present but relatively
low in density and cover. Fish were saatpbn two occasions and included grass pickerel,
mudminnow, gtden shiner, young of year buffalo, tadpole madtom, brook silverside, green
sunfish, bluegill, orange spotted sunfish, largemouth bass, and lowa darter.

Unnamed slough (WBIC 5575693, Figure 3 map$ located in the Town of Millville along

CTH C. It wassampled on August 4, 2010, and like all of the surveys, river flow was higher
than normal. The unnamed cutoff channel oxbow functioned temporarily as a flowing side
channekt that time The slough lies adjacent to a steep bluff and the elevation change would
suggest upland groundwaiaputs Since the slough elevation was higher than noatoaig

with temporary riverindlow, upland groundwater could not be detected. The local siegdris
about 131 ha including wetlands (45 ha) and ridgeline woods (86 ha) for an estimated annual
phosphorus load of 91 kg P/yr.
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River currentwasclearly evidentn the slough. The chlorophyll concentratiarthe mixed
waterwas 6.16 ug/l (TSI = 49nd total phosphorus concentration was 121 ug/l (TSI = 73).
While the slough did support abundant aquatic plants, the likely reason for the TSI disparity was
probably linked tdlood water nutrient inputandthe short residence time in the sloughder

these conditionsMetaphyton (duckweeds) was evident in the moving watermattiestcover

and density scores ofelach Aquatic plants in the slough included white water lily, Elodea,
coontail, longleaf pondweed, arrowhead, pickerelweed and duckwegdh.were sampled with
dip nets and electroshocking gear. Sampling was difficult since high water reduced wadeable
habitatswith drop-offs next to shore At any rate, we collected typical Lower Wisconsin State
Riverway slough fish including grass pickermudminnow, pirate perch, starhead topminnow,
warmouth sunfish, bluegill, and largemouth.

Unnamed slough 5575693

Discussion

The lakes planning grant study revealed diverse floodplain lakes along the Lower Wisconsin
State Riverway in Grant Countyl.hese habitats sustain the high biodiversity and provide
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